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M3D-C1 No -Flow Boundary Conditions Force Vorticity and

Compression Components of Velocity to Zero Separately

A M3D-C1 use a potential formulation for velocity
i = R*VU x Vyp 4+ R?wV¢ + %VLX
A Boundary conditions come from components of this
I No toroidal slipping ( inoslip_tor =1): w=20
I No poloidal slipping: RZ—Z + %‘;—f =0
i No normal flow ( inonormalflow =1): v, 1ox_
A The second two are currently implemented such that each
term is zero, not the sum
I No poloidal slipping ( inoslip_pol =1): o0U/On=0 and x =0
i No normal flow ( inonormalflow =1): U =0 and 09x/9n =0
A This was likely unseen before because ...typically small
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New, Correct Boundary Conditions Implemented, but Not Robust

A Summed boundary conditions implemented as
iInoslip_pol =2 and inonormalflow =2

A Using both is unstable (perhaps not enough constraints?)

A inoslip_pol =2 and inonormalflow =1 is sometimes stable
I Amounts to 3 BCs: R‘;—Z + %g—f =0, U=0 and 9x/0n=0
i Value of Unot fixed

I Requires stronger regularization
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New Poloidal Flow Boundary Condition Does Not Siginicantly

Change 3D Benchmark Results

A Reran with old normal flow

condition but new poloidal Old (inoslip_pol =1)
flow condition New (inoslip_pol =2)

A Increased regularization | T | o)
(regular=1e -4 vs le-6) | S2m] g AP
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Comparison of Midplane Cuts

P

7x10*

A Cuts are taken through midplane
A Downstream of pellet location

A R components roughly normal

A Z components roughly poloidal
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Poloidal Flow Better but Not Perfect
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Toroidal
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Flow Better in Edge, but Differs in Core
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Radial Flow Still Very Different (NIMROD Has Single Sign)
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Impurity Density in Even Better Agreement Early, But Diverges
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